Abstract
Introduction

64
Implants provide a long-term, generally predictable treatment to restore function Peri-implantitis is considered to be the main biological cause of 5-year implant failure 5, 6 . 69 Review studies have estimated that peri-implantitis will affect 28%-56% of patients and 12%-43% of 70 individual implant sites 7, 8 . This variation in prevalence may reflect differences in study design, 71 population size and risk profiles, and the clinical 'definition' of peri-implantitis 7, 9 . There remains a 72 lack of evidence regarding treatment and prognosis of peri-implantitis 8 . 73 The inflammatory destruction of peri-implant tissue is multi-factorial. However, biofilm and 74 bacterial infection are considered to be the major aetiological features in the development of peri- (Table 1) .
Study Selection Criteria
143
The criteria for inclusion of specific studies in this review were human studies published in the . The risks of bias were categorized into; low risk (all the criteria were met), moderate risk
157
(1-2 criteria were missed) or high risk (>2 criteria were missed). chi-squared test were used to assess the heterogeneity of the studies. 46 Where heterogeneity was not 168 problematic fixed-effects meta-analysis was employed and random-effects meta-analysis was 169 otherwise employed. Although some evidence of an outlier was observed for RBL for some studies 170 49, 50 , results for this study were included in Forest plots because it was not used to form any 'pooled' 171 estimates (it was the only study in the 'implantoplasty' group).
173
Results
174
Literature on peri-implant disease 175 Initial results highlighted the increase in published research on peri-implant disease over the last 15 176 years (Fig. 1a ). There were significantly more publications on peri-implantitis and its surgical 177 treatment compared to the numbers of publications regarding peri-implant mucositis and non-178 surgical treatment (Fig. 1b) . 
Surgical interventions
195
The main type of surgical intervention was bone augmentation following mechanical debridement, 196 which was examined in 44% of the studies (Fig. 3a) . The effect of mechanical debridement combined measurements with time (3, 6, and 12 months follow-up) and they showed that the mean BOP was 209 significantly decreased (P < 0.05) after 3 and 6 months followed by a gradual increase from 6 to 12 210 months (Fig. 4a) . The mean PPD was also decreased significantly (P < 0.05) at 3-month follow-up 211 then remained relatively constant during the remaining periods (Fig. 4b) The most popular surface decontaminant was CHX, which has been tested extensively and 291 approved to have a broad-spectrum anti-bacterial activity 62 . 
